In vivo activation of signal transducer and activator of transcription 1 after CD154 gene therapy for chronic lymphocytic leukemia is associated with clinical and immunologic response.
Signal transducer and activator of transcription (STAT) proteins are important regulators of physiological stimuli in lymphocytes. Biological therapies directed at lymphocytic malignancies such as chronic lymphocytic leukemia (CLL) may be mediated by these transcription factors. One such approach, CD154 (CD40-ligand) gene therapy, involves expressing CD154 on malignant B cells from CLL patients by transduction with an adenovirus vector after which the cells are reinfused into the patients. To determine the intracellular signaling pathways that underlie the clinical and immunological responses observed in patients from a Phase I study of CD154 gene therapy, CLL cells from these patients were examined for changes in STAT signaling events. CLL cells from patients who underwent CD154 gene therapy were analyzed for changes in STAT signaling by Western blot analysis and electrophoretic mobility shift assay. Activation of STAT1 was correlated with patient response to therapy. Tyrosine phosphorylation of STAT1 was detected in the nontransduced CLL cells in 9 of 11 patients 24 h after infusion, but not before. Activation of STAT1 was associated with clinical response, as measured by decreased absolute lymphocyte count, and immunological response, as measured by elevated plasma levels of IFN-gamma. This study indicates that STAT signaling may be an important mediator of biological treatments, such as CD154 gene therapy, and that early STAT1 activation may predict response to this novel treatment.